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APPENDIX A 
CLEAN" VERSION OF EACH PARAGRAPH/SECTION/CLAIM 
37 CF.R. § 1.121(b)(ii) AND (c)(i) 



CLAIMS (with indication of amended or new): 

(New) 15. A rotary dispergator comprising a stater (2) having an inlet opening (3), a 
coaxial cylinder with teeth (7) defined by cuts (9) therein, and a rotor (4) which is made as a disk 
with blades (1 1) defined by cuts (12) in the cylinder and is brought in rotation with the help of a 
shaft (5), characterized in that installed additionally on the rotor (4) is an impeller comprised of 
straight or curved blades (10), and the stator (2) additionally has an outer concentric row of 
straightening blades (8) defined by the cuts (9) in the outer coaxial cylinder which encompasses 
the rotor (4) fi-om the outside, the width of the radial cuts (9) between the straightening blades of 
the stator being at least two times smaller than their length for stabilizing the mechano-acoustic 
effect produced on the product being processed. 

(New) 16. A rotary dispergator according to claim 15, characterized in that the teeth (7) 
of the stator (3) have a relieving along the inner surface at an angle to a tangent to the cylinder 
not exceeding 15°. 

(New) 17. A rotary dispergator according to claim 15, characterized in that the blades 
(10) of the impeller are disposed an angle to the radial plane of the dispergator, not exceeding 



(New) 18. A rotary dispergator according to claim 15, characterized in that the outer 
row of the rotor blades (1 1) is disposed at an angle to the radial plane of the dispergator, not 
exceeding 60"". 

(New) 19. A rotary dispergator according to claim 15, characterized in that the radial 
clearance between the teeth (7) of the stator (2) and the blades (1 1) of the rotor (4) does not 
exceed 0.5 mm. 



90^ 
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(New) 20. A rotary dispergator according to claim 15, characterized in that the radial 
clearance between the teeth (7) of the stator (2) and the blades (1 1) of the rotor (4) is not over 
10% of the minimum width of the cuts (9) of the rotor and of the stator). 

(New) 21 . A rotary dispergator according to claim 15, characterized in that the radial 
clearance between the teeth (7) of the stator (2) and the impeller of the rotor does not exceed two 
thirds of the minimum width of the radial cuts. 

(New) 22. A rotary dispergator according to claim 15, characterized in that the teeth (7) 
of the stator and the blades (1 1) of the rotor are made such that, as the rotor rotates, the radial 
flow of the medium should periodically be completely closed. 

(New) 23. A method of producing food products on the basis of a vegetable material, for 
instance, mayonnaise, emulsions, soya milk, pastes, comprising the steps of comminuting, 
intermixing, homogenization and heat treatment of the starting components, 
characterized in that all the steps are carried out in a container with a jacket for a running 
medium with the use of a rotary dispergator according to claim 15, with the help of which a 
mechano-acoustic effect with an intensity of 100 — 500 W/kg of product is produced in said 
container. 

(New) 24. A soybean paste which comprises a soybean-containing product, water and is 
homogenized, characterized in that it is produced by a method according to claun 23 with the 
help of a rotary dispergator under a mechano-acoustic effect at a temperature of up to 130^C and 
soybean content of from 5 to 25% on conversion to dry matter. 

(New) 25. A mayonnaise comprising an emulsifier, a thickener and a protein-enriching 
agent in the form of a soybean paste, a vegetable oil, sugar, salt, mustard, an edible salt (6%)and 
water, characterized in that the mayonnaise comprises a soybean paste in an amount of 3 — ^21% 
on conversion to dry matter, produced according to claim 24 with the help of a rotary 
dispergator, and said mayonnaise further comprises a preservative with the following ratio of the 
components, in percent by weight: 

Vegetable oil 15—40 
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Soybean paste (on conversion to dry matter) 3 — 21 

Sugar 1.6^.2 

Salt 0.9—1.0 

Mustard 2.5—3.7 

Edible acid 2.4—2.7 

Preservative 0.01 — 0.1 

Water the balance 



(New) 26. A mayonnaise according to claim 25, characterized in that it further 
comprises flavor and aromatic additives in an amount of 0.01 — ^2.0 percent by weight. 



00551500 1 



6 



ABSTRACT 



A rotary dispergator comprises a rotor (4) set on a shaft (5) of a stator (2) having a 
coaxial row of teeth (7) and an outer concentric row of straightening blades (8), encompassing 
the rotor (4) from the outside, the width of radial cuts between the straightening blades (8) of the 
stator (2) being several times smaller than their length. The rotor (4) has an impeller comprised 
of straight or curved blades (10), as well as a coaxial row of blades (1 1). A method of producing 
food products consists in that with the help of the dispergator a mechano-acoustic effect with an 
intensity of 100 — 500 W/kg of product is produced on the material to be comminuted placed into 
a container. With the use of the rotary dispergator, various food products based on a vegetable 
material are produced: a soybean paste, a mayonnaise. 
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ROTARY DISPERGATOR, METHOD OF PRODUCING FOOD PRODUCTS 
WITH THE USE THEREOF AND FOOD PRODUCTS 
PRODUCED BY THIS METHOD 

Field of the Art 

The present invention relates to equipment and methods for 
producing food products of different viscosity: mayonnaise, 
pastes, pate, and more particularly it relates to a rotary 
dispergator, to a method of producing food products with the use 
thereof, and to food products produced by this method. 

Background of the Invention 

Food products produced from vegetable materials, such as 
soybeans, possess valuable nutritive properties* Various methods 
of preparing products containing vegetable protein and equipment 
for carrying these methods into effect have been proposed for 
preserving and improving the nutritive properties of such 
products . 

Vegetable materials are noted for a high cohesion between 
their particles. Therefore producing food products from such 
materials involves a problem of uniform distribution of the 
material particles when mixing them with other components. The 

size of vegetable material particles should not exceed 15-~20 |im. 
When producing products from soybeans, in addition to thorough 
dispergation, conditions should be provided for riding of both 
the unpleasant odor of the starting vegetable material and the 
trypsin inhibitor contained therein. 

At present various methods are used for producing food 
products from vegetable materials, using special equipment or 
equipment operating at elevated pressures and temperatures. 
However, these methods require considerable outlays. 

Various techniques are employed for riding of the 
unpleasant odor and the trypsin inhibitor from food products 
with soybean protein. In JP Application No. 4-46544 M, Cl. 
A23L1/120, A23C11/10, 1992 soybeans are crushed, triturated and 




heated at < 90*^C with the help of a device generating mechanical 
shear forces) the trypsin inhibitor becomes deactivated . 

It is also proposed that preliminarily steeped soybeans 
should be milled, and for riding of the "bean" taste, a 
suspension of soybeans should be exposed to microwave radiation 
(RU 2030883, IPC A23L1/20, A23LC11/10, 1995), and, upon boiling, 
kept for 30—35 min. 

For producing a soybean sauce with high taste properties 
(Application JP No. 2727200, IPC A23L1/238, 1998), starch stock 
is heated at an elevated pressure in a screw extruder with the 
shaft power preset in accordance with a definite formula. 

In a known method of producing sauce pastes (SU Inventor's 
Certificate No. 1068094, A23L1/24, 1982) as a filler and 
emulsifier use is made of a paste from vegetables or fruit 
preliminarily comminuted and treated with live steam under a 
pressure of 0.5—0.7 gage atmosphere, in an amount of 34—36%. The 
paste thus produced is mixed in a definite sequence and at 
definite temperatures with other required components and, in the 
final step, homogenized - 

These methods are disadvantageous in view of a low 
emulsifying capacity of proteins and a relative complexity of 
the process equipment employed, as well as because of necessity 
of treating the stock material with live steam under a pressure. 

For producing mayonnaise with a uniform distribution of 
vegetable stock particles, a colloidal mill is used, in which 
soybeans are comminuted after preliminary steeping in a solution 
of common salt and cooking thereof (Inventor's Certificate SU 
No. 1205878, IPC A23L1/24, 1983) . Then the resulting mass is 
mixed at definite temperatures with and in a definite sequence 
with egg powder, salt, sugar, mustard, vegetable oil, acid, and 
homogenized in the final step. 

For lowering the activity of tripsyn inhibitor down to a 
level acceptable for food products, it is necessary to treat 
soybeans with live steam for 10—15 minutes at a temperature, of 
130°C and pressure of 0.6—0.7 gage atmosphere or to coo'k them in 
water for a long period of time (up to 60 minutes as this method 
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contemplates). After such treatment, like in the case with the 
above-described methods, a considerable part of soybean proteins 
is denaturated, as a result of which their ability to form 
thick, stable gels becomes lost and their emulsifying ability 
5 reduces. Egg powder could not be excluded from the mayonnaise 
formulae according to this method, and therefore these 
mayonnaises contain cholesterol. 

A soya milk production method is known (RU 2104650, IPC 
A23C 11/10, A23L 1/20, 1998), wherein swollen soybeans are fed 

10 to a grinder-emulsifier (the rotation speed of its knives being 
4000 rpm) , and hot water having a temperature of 95-97''C is 
supplied simultaneously to a double crushing zone. The 
simultaneous process of crushing and hydrothermal treatment is 

K carried out for 3-5 min. The finished product is passed through 

Ti a cooler. 

J This method is disadvantageous in that the process is 

^ complicated and thick pastes cannot be produced thereby. 
01 A number of rotary dispergators are known in the art (SU 

h No. 331811, IPC BOIF 11/02, 1972; RU No. 2081692, IPC BOIF 
M 7/282, 1997; SU No. 1824227, IPC BOIF 7/28, 1993; US No. 
yl 4118796, IPC BOlFll/02, 1978; US No. 4136971, IPC BOlFll/02, 
9 07/28, 1979; WO 80/00798, IPC BOlFll/02, 1980), which comprise a 
rotor and a stator having various design differences and which 
make it possible with the help of an acoustic field to effect 
25 dispergation and homogenization by treating media with different 
properties. For instance, a rotary apparatus (Inventor's 
Certificate SU No. 1824227, IPC B01F7/28, 1993) comprises a 
rotor made as a disk with radial blades and a stator with a set 
of coaxial cylinders with cuts arranged at an acute angle to the 
30 direction of rotation of the rotor, each cylinder of the stator 
being provided with an additional cylinder with cuts, arranged 
with a clearance with respect to the stator, the cuts of the 
additional cylinders being displaced and inclined away from the 
main cylinders. 

35 However, all the above-cited rotary dispergation apparatus 

are effective only when intermixing particles preliminarily 



ground down to a size smaller than 0.5 mm; in the case of larger 
(greater than 0.5 mm) solid inclusions in the working liquid 
medium the dispergation process becomes very long. Besides, 
large lumps often tightly clog the rotor, close the cuts, the 
flow of liquid through them ceases, so that the dispergation 
process stops completely. 

In the known method of processing vegetable food stock 
material (Inventor's Certificate SU No. 1000000, IPC A23C11/00, 
1983) an emitter of high-frequency acoustic oscillations is 
used, which generates 8—10 kHz oscillations with an intensity of 
about 1.5 W/cm^. The stock material being processed is mixed with 
water and constitutes a homogeneous suspension, microbes being 
destroyed simultaneously. To make processing with high-frequency 
oscillations more intensive, an excess pressure of 3—4 atm is 
set up in the closed medium. At these frequency and intensity of 
acoustic oscillations, the required residence time of the stock 
particles in the emitter zone is 2—5 min. For increasing the 
degree of homogeneity of the suspension, mixing is continued in 
additional baths. 

A two-stage preliminary grinding of the stock material is 
used in this method. Nevertheless, the method does not enable 
producing thick pastes with a viscosity greater than 10 Pa's 
(with shear velocity of 3 s"-"-) . 

So, there is a need in providing an effective equipment and 
new methods for producing food products from vegetable 
materials, which will be free from the disadvantages inherent in 
the equipment and methods known heretofore. 

Disclosure of the Invention 

The main object of the claimed invention is to provide an 
effective rotary dispergator for processing materials of 
different viscosity and having solid inclusions, and also to 
provide a method of preparing food products with high gustatory 
properties, using such dispergator. 

Said object is accomplished by that for producing food 
products from a vegetable material it is proposed to use a 



rotary dispergator having definite design features, as described 
in claims 1—8, which make it possible to subject materials being 
processed to a prescribed mechano-acoustic effect with a 
required intensity- 
Other solved problems and the advantages of the present 
invention will be relieved below in a brief description of the 
accompanying drawings, in the best embodiments of the invention. 

The proposed rotary dispergator comprises a stationary 
secured stator and a rotor coaxial therewith, brought in 
rotation by a shaft. 

The stator is a disk with a central inlet opening disposed 
from below, and a coaxial row of teeth. For improving the 
effectiveness of dispergation, the stator teeth have relieving 
along the inner surface at an angle of 0 to 15® to a tangent of 
the cylinder • The stator further has an outer concentric row of 
straightening blades, which encompasses the rotor from the 
outside. The teeth and blades of the stator are defined by 
radial cuts in cylinders, the width of the cuts between the 
straightening blades being at least two times smaller than their 
length. 

Such design of the stator insures damping of the rotational 
component of the velocity of liquid outgoing from the 
dispergator. Owing to this, it becomes possible to avoid an 
elevated pressure along the container periphery and a strong 
curvature of the free surface of liquid, dangerous in view of a 
possibility of critical lowering of the liquid level near the 
dispergator. Furthermore, when the dispergator operates, liquid 
enters it only from below. This rules out the possibility of 
formation of a paraxial eddy and air entrainment into the 
dispergator and makes it possible to reduce foam formation and 
stabilize the power consumption irrespective of the level of 
liquid. All these features in combination insure the same and 
time-stable conditions of treating the medium irrespective of 
the level to which the container is filled. 

The rotor is a solid disk fitted onto a shaft and having an 
impeller comprised of straight or curved blades and a concentric 



row of blades defined by the cuts in the cylinder, the impeller 
and the blades facing downward, this feature together with the 
stator design insuring the advantages described above. The 
blades of the impeller of the rotor are either straight and 
disposed at an angle to the radial plane of the dispergator, not 
exceeding 90°, or curved. The impeller creates a hydrodynamic 
head, rotates and presses the material being comminuted to the 
planing teeth of the stator. Thereby active circulation and 
high rate of initial comminution are insured. An outer row of 
the rotor blades is disposed radially at an angle not exceeding 
60° to the radial plane of the dispergator. The disposition of 
the impeller blades and the rotor blades at an angle to the 
radial plane makes it possible to reduce the power consumption 
of the dispergator, while preserving its high effectiveness. The 
impeller with the blades and the rotor blades may be made 
detachable to facilitate their replacement in the case of wear. 

The stator and the rotor are mounted coaxially. The teeth 
of the stator are disposed between the impeller and blades of 
the rotor, and the blades of the rotor are disposed between the 
teeth and straightening blades of the stator. 

For creating a variable sonic frequency pressure in the 
medium and improving the material treatment conditions, the size 
and periodicity of the stator teeth and rotor blades disposition 
are such that as the rotor rotates, the radial flow of the 
medium should periodically be completely closed. 

The radial clearance between the teeth of the stator and 
the blades of the rotor does not exceed simultaneously 0.5 mm 
and 10% of the minimum width of the rotor cuts; the clearances 
between the stator teeth and the impeller do not exceed two 
thirds of the minimum width of the cuts. The observance of the 
first requirement insures a high amplitude of the created 
pressure variations and a high quality of dispergat ion; the 
observance of the second requirement rules out the possibility 
of clogging the dispergator with large pieces of the stock 
material . 



The stator .and the rotor are made detachable for 
insuring their replacement in the case of wear during long-time 
service. 

These design features make it possible^ when processing 
vegetable material, to produce a high mechano-acoustic effect on 
the material being processed. Along with mechaical comminution 
and high-temperature treatment, superposition of a variable 
pressure onto the material of biological origin speeds up the 
process of cell destruction and extraction of cell components 
into solution. As a result, high-quality food products can be 
produced - 

Moreover, the rotary dispergator serves as a highly 
efficient tool in preparing various suspensions, emulsions and 
solutions. It may also be used as a reliable and powerful audio- 
signal generator when carrying out various technological 
processes in liquids with superposition of a sonic field. 

The rotary dispergator is suitable for use as an immersion- 
type apparatus inside reservoirs, since it does not impart 
rotation to the liquid owing to the presence of straightening 
blades, this insuring absence of excess pressure over the 
reservoir periphery, as well as constancy of the mixture 
treatment conditions and of the dispergator power consumption. 
Moreover, compared with the known solutions, this rotor 
dispergator provides a better dispersity of the treated material 
both in a flowing medium and in a reservoir. 

It is just the use of the proposed rotary dispergator that 
intensifies the dispergation processes and makes it possible to 
load starting components, e.g., whole soybeans. 

A method of producing food products on the basis of a 
vegetable material, namely, soybeans, using the proposed rotary 
dispergator, is described in more detail below. 

The method differs from those known in the art by the 
simplicity of the process flowsheet. 

The prepared stock material is charged into a container 
provided with a heating or cooling jacket, and the above- 
described rotor dispergator, which makes it possible to treat 
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the stock material with a mechano-acoustic effect having an 
intensity of 100-500 W/kg, is placed therein. Depending on the 
dispergator design, the acoustic field frequency is 2-6 kHz. 

The components are charged successively, in conformity with 
5 the technology of preparing products. The rotary dispergator is 
arranged in different places inside the container (from above, 
from below, on one side) . 

After charging the starting components into the container, 
the rotary dispergator is switched on, and the liquid medium 
10 with the solid components enters the hollow interior of the 
rotor. Solid inclusions are pressed by the centrifugal force and 
by the blades to the stator and intensively planed off by the 
stator teeth, whereby a preliminary comminution of the material 
t is achieved. The angles formed due to relieving make the stator 
G operate like a file, reliably and quickly comminuting the 
S material being treated, said material, being entrained by the 
jj liquid medium, passes through the cuts and is subjected in a 
m stream to acoustic treatment. The treated material leaves the 
%^ rotary dispergator and enters the container again. 

§4) Very stable emulsions or suspensions from most diverse 

5^ components are thus produced during a short period of time. 

Q The proposed method makes it possible, in accordance with a 

simple process flowsheet, by varying the treatment conditions: 
heat application to the container, cooling and varying the time 

25 and intensity of treating the components of the circulating 
mixture passed through the rotary dispergating apparatus, 
varying the rotation speed of the rotor, to obtain products 
having different density with uniformly distributed disperse 
particles . 

30 So, under the effect of the rotary dispergator, a water- 

soybean or other mixture circulates in the container, passing 
repeatedly through the rotary dispergator and being comminuted 
on the working members of the rotary dispergator and in the 
acoustic field generated by it. When more complicated products 

35 should be produced, other required components are' added 
gradually to the circulating mixture. 
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The proposed rotary dispergator for producing food products 
from soybeans makes it possible to obtain material having a more 
loose structure (less coherent product), in mixing which with 
other components a smaller amount of power is required and a 
5 more homogeneous and higher-quality product is obtained, the 
nutritive value of the products being increased. 

In accordance with the proposed method a soybean paste has 
been produced, homogenized and deodorized in an aqueous medium 
with the help of the rotary dispergator which insures mechano- 
10 acoustic effect with an intensity of 100-500 W/kg of product 
with the particle size smaller than 15 jim at a temperature of 70— 
lOO^C till obtaining a plastic mass with the soybean content in 
the paste of from 5 to 25% on conversion to dry matter. 
J«i The produced soybean paste is noted for stability against 

R stratification, high gustatory properties, does not contain 
sfl anti-nutrients. On the basis of this paste various food products 
are prepared, for instance, a mayonnaise with flavor and 
aromatic additives in an amount of 0.01—2.0% by weight, with the 
f% soybean content in the mayonnaise of 3—21% by weight (on 
J^O conversion to dry matter) . The mayonnaise composition, in 
IJi percent by weight, is as follows: 

JfJ Vegetable oil 15-40 

Soybean 3-21 
Granulated sugar 1.6—4.2 

25 Prepared mustard 2.5-3.7 

Common salt 0.9—1.0 
6% edible acid 

(acetic, citric, tartaric or apple acid) 2.4—2.7 

Preservative (sodium benzoate) 0.01—0.1 
30 Drinking water the balance 

The proposed mayonnaise composition is cholesterol-free, 
because egg powder, dried milk, and any other products of animal 
origin are not used for preparing it. 

The method of preparing mayonnaise comprises the steps of 
35 intermixing a paste based on soybeans and water with flavor 



additives, introducing a vegetable oil and an edible acid, and 
homogenization, all the steps of producing mayonnaise being 
carried out in a mixing container provided with a jacket wherein 
a rotary dispergator is located. The emulsifier is a soybean 
paste in an amount of 3—21% by weight on conversion to dry 
' matter. Other components are then introduced to obtain a 
mayonnaise having the above-cited composition. 

So, in contradistinction to the known solutions, it is just 
the use of a rotary dispergator for producing food products from 
a vegetable material, which insures a mechano-acoustic effect 
with an intensity of 100—500 W/kg of product, that leads to 
solving the set problem and makes it possible to shorten the 
product preparing process, to save stock materials, to 
completely rule out the use of egg powder and dried milk in the 
preparation of mayonnaise, to manufacture a low-calorie 
mayonnaise with an increased content of soybean protein, to 
reduce the number of technological steps in the preparation of 
food products. 

Brief Description of the Drawings 

FIG. 1 shows a partial section of the rotary dispergator 
according to the invention; 

FIG. 2 shows a section taken along II— II in FIG. 1. 
The Best Embodiments of the Invention 

A rotary dispergator shown in FIGS. 1, 2 comprises a 
stationary casing 1, a stator 2 having a central inlet opening 3 
facing downwards, and a rotating rotor 4 set on a shaft 5 and 
secured on said shaft with a nut 6. 

The stator 2 is secured on the stationary casing 1 and has 
coaxial rows of teeth 7 and straightening blades 8. The teeth 7 
and blades 8 of the stator 2 are defined by radial cuts 9 in 
cylinders; the width of the cuts between the straightening 
blades 8 should be at least 2 times smaller than their length. 
The teeth 7 of the stator 2 have relieving along the inner 
surface at an angle of 15° to a tangent to the cylinder. 



The rotor 4 is a disk on which there are an impeller 
comprised of straight or curved blades 10 installed at an angle p 
of not over 90° to the radius and a coaxial row of blades 11. 
The blades are defined by radial cuts 12 in the cylinder. The 
cuts are made at an angle 8 not exceeding 60°. The impeller and 
teeth of the rotor may be made detachable, 

The radial clearance between the teeth 7 of the stator 2 
and the blades 11 of the rotor 4 does not exceed simultaneously 
0,5 mm and 10% of the minimum width of the cuts 9 and 12; the 
clearances between the teeth 7 of the stator 2 and the impeller 
with blades 10 of the rotor 4 do not exceed two thirds of the 
minimum width of the radial cuts 9 and 12. The teeth 7 of the 
stator and the blades 11 of the rotor 4 are made such that as 
the rotor rotates, the radial flow of the medium should 
periodically be completely closed^ thereby a variable sonic 
frequency pressure being set up in the medium. 

The proposed rotary dispergator may be made as an 
inmiersion-type or flow-type apparatus. 

The rotary dispergator made as an apparatus immersible into 
a container operates in the following manner. A liquid medium to 
be treated, containing solid inclusions (polymer grains, wood 
chips, plant seeds, etc.) is fed through the inlet opening 3 of 
the stator 2 to the hollow interior of the rotor 4. Solid 
inclusions are pressed by the centrifugal force and by the 
blades 10 to the stator and are intensively planed off by the 
teeth 1, whereby a preliminary comminution of the material is 
achieved. The relieving angle a makes the stator 2 operate like 
a file, reliably and quickly comminuting the material being 
treated, said material, being entrained by the liquid medium, 
passes through the cuts 9 and 12, being subjected in a stream to 
additional mechanical and acoustic treatment. At the dispergator 
outlet, the medium has only a radial velocity component, this 
feature insuring stable operation of the dispergator in 
containers, irrespective of the level of liquid above it. Since 
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the medium is supplied only from below and no eddy is formed, 
excessive foaming may also be obviated. 

The rotary dispergator employed for producing food products 
is simple in service and methods for producing products are also 
simple technologically. 

The preparation of a soybean paste with the use of the 
rotary dispergator according to the invention is carried out in 
the following manner: hulled or unhulled soybeans, preliminarily 
steeped in cold water, taken in an amount on conversion to dry 
matter, necessary to produce the required mass of finished 
product, are boiled. Then the soybeans are placed in a container 
and water is added thereto. A rotary dispergator is arranged 
inside the container. Under the action of the rotary dispergator 
which produces a mechano-acoustic effect with an intensity of 
100—500 W/kg of product, the water-soybean mixture circulates in 
the container, passing repeatedly through the rotary dispergator 
and being comminuted on the working members of the rotary 
dispergator and in the acoustic field generated by it. The 
attained pressure and temperature insure deodorization and 
inactivation of the anti-nutrients in the soybeans. In this way 
the operations of deodorizing and comminuting soybeans down to 
micron-size particles, mixing them with water, heating and 
homogenizing the treated mixture are performed in one container 
simultaneously, yielding a plastic edible water-soybean paste, 
stable against stratification and having a prescribed viscosity . 

The water-soybean paste is prepared with the soybean 
content in water of from 5 to 25% (on conversion to dry matter) 
at a temperature of up to 130°C during a period of time from 5 
to 40 minutes. 

The resulting soybean paste may be used for preparing 
various food products. 

For preparing a soybean mayonnaise, the produced paste is 
cooled, mustard, salt and sugar are added to it, the mixture is 
stirred in the same container with the help of the rotary 
dispergator, and then a vegetable oil and an edible acid are 



added to the mixture^r as well as flavor and aromatic additives^r 
depending on the mayonnaise brand. 

For a better understanding of the present invention, the 
following particular examples of embodying thereof are presented 
below. 

In its particular embodiment, the rotary dispergator for 
producing food products had the following characteristics: 

The width of radial cuts between the straightening blades 8 
of the stator 2 is one third of their length. The teeth 7 of the 
stator 2 have a relieving along the inner surface at an angle of 
15° to a tangent to the cylinder. The clearance between the 
impeller 10 of the rotor 4 and the teeth of the stator was equal 
to one third of the minimum width of the radial cuts in the 
stator 2. The blades of the impeller 10 had an angle to the 
radius P = 45°. The outer row of the blades 11 of the rotor 4 is 
disposed at an angle to the radius 8 = 45''. The radial clearance 
between the teeth 7 of the stator 2 and the blades 11 of the 
rotor 4 was 0.1 mm. The clearance between the blades 11 of the 
rotor 4 and the blades 8 of the stator 2 was one third of the 
width of the radial cuts in the stator 2. 
Example 1 

Producing Soybean Paste 

Hulled or unhulled soybeans, preliminarily steeped in cold 
water and taken in an amount on conversion to dry matter, 
necessary to produce the required mass of finished product, were 
cooked for 15 minutes, charged into a container provided with a 
jacket, and then a rotary dispergator is switched on, under the 
effect of which the water-soybean mixture circulates in the 
container, passing repeatedly through the dispergator and being 
comminuted . 

A water-soybean paste was prepared with the soybean content 
in water of 14% by weight (for dry matter) at a temperature of > 
70*^C and atmospheric pressure. The treatment intensity was 300— 
500 W/kg, the treatment time was about 20 minutes. The produced 
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soybean paste may be used for preparing various products. The 
size of particles in the soybean paste is smaller than 15 jxm. 
Example 2—4 

A soybean paste is prepared as in Example 1, except that 
5 the kind and content of the vegetable stock material^ as well as 
the treatment conditions were varied. The composition and 
conditions of preparing the soybean paste are presented in Table 



1. 





Example 


Stock 


Soybean 


Treatment 


Treatment time. 




No. 


material 


content on 
conversion 

to dry 
matter, 
percent by 

weight 


temperature, 
°C 


min . 




1 


Cooked 


14 


> 70 


> 10 






soybeans 










2 


Cooked 


25 


> 70 


> 15 






soybeans 










3 


Groats 


16 


90-95 


30 






grist 










4 


Soybean oil 


5 


90-95 


30 


ill 




cake 









Example 5 

If^ Method of Producing Mayonnaise 



^ Added to a water-soybean paste at the temperature of 35 "^C 

are a prepared mustard, salt and sugar, which are intermixed 
with the paste by means of a rotary dispergator. 

15 A vegetable oil was introduced into the resulting mass, and 

a stable oil-and-water emulsion with 5 pm oil droplets was 
obtained under the effect of the working members of the rotary 
dispergator, lasting 1—3 minutes. The treatment intensity was 
150—250 W/kg of product, depending on the level to which the 

20 container was filled. 

Then a solution of acetic, citric or other edible acid was 
poured into the container, and the mixture was homogenized with 
the help of the rotary dispergator. Before unloading the target 
product from the container, said product was additionally cooled 

25 down to a temperature below 20°C, using a cooling jacket for 
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this purpose. Before packaging, the target product was 
evacuated. The formulation and properties of the mayonnaise are 
given in Table 2. 
Example 6—7 

Mayonnaise was produced as in Example 5, the only 
difference being that the percentage of the soybean paste and 
vegetable oil was varied. 

Example 8—13 

Mayonnaise was produced as in Example 5, the only 
difference being that flavor and aromatic additives and their 
percentage were varied; 

Industrial Applicability 

The proposed rotary dispergator is intended for predominant 
use in the foodstuffs industry, and may also be successfully 
used in different technological processes where intensive 
intermixing, homogenization, and the preparation of emulsions 
are required, for instance, in the chemical industry, in the 
manufacture of paints and varnishes, and in the manufacture of 
perfumes • 
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CLAIMS 



1. A rotary dispergator comprising a stator having an inlet 
opening, cylinders with cuts, and a rotor which is made as a 
disk with blades defined by the cuts in the cylinder and is 
brought in rotation with the help of a shaft, charac- 
terized in that an impeller is additionally installed on 
the rotor, constituted by straight or curved blades, and the 
stator additionally has an outer concentric row of straightening 
blades, which encompasses the rotor from the outside, the width 
of radial cuts between the straightening blades of the stator 
being several times smaller than their length for stabilizing 
the mechano-acoustic effect produced on the product being proc- 
essed. 

2. A rotary dispergator according to claim 1, charac- 
terized in that the width of the radial cuts between the 
straightening blades of the stator is at least two times smaller 
than their length. 

3. A rotary dispergator according to claim 1, charac- 
terized in that the teeth of the stator have a relieving 
along the inner surface at an angle to a tangent to the cylinder 
not exceeding 15^- 

4. A rotary dispergator according to claim 1, charac- 
terized in that the blades of the impeller are disposed 
an angle to the radius, not exceeding 90°. 

5. A rotary dispergator according to claim 1, charac- 
terized in that the outer row of the rotor blades is dis- 
posed at an angle to the radius, not exceeding 60°. 

6. A rotary dispergator according to claim 1, charac- 
terized in that the radial clearance between the teeth of 
the stator and the blades of the rotor does not exceed 0.5 mm. 

7. A rotary dispergator according to claim 1, charac- 
terized in that the radial clearance between the teeth of 
the stator and the blades of the rotor is not over 10% of the 
minimum width of the cuts. 
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8. A rotary dispergator according to claim 1, charac- 
terized in that the radial clearance between the teeth of 
the stator and the impeller of the rotor does not exceed two 
thirds of the minimum width of the radial cuts. 
5 9. A rotary dispergator according to claim 1^ charac- 

terized in that the clearance between the blades of the 
rotor and of the stator does not exceed two thirds of the mini- 
mum width of the radial cuts between the blades. 

10. A rotary dispergator according to claim 1,. c h a r a c- 
10 terized in that the teeth of the stator and the blades 

of the rotor are made such that, as the rotor rotates, the ra- 
dial flow of the medium should periodically be completely 
closed. 

11. A soybean paste which comprises a soybean-containing 
product, water and is homogenized, characterized in 

t that the homogenizaton thereof is carried out with the help of a 
H rotary dispergator which comprises a stator having an inlet 
S opening, cylinders with cuts, and a rotor which is made as a 
- disk with an impeller comprised of straight or curved blades and 
J) blades defined by the cuts in the cylinder, and is brought in 
!^ rotation with the help of a shaft, the stator having an outer 
O concentric row of straightening blades which encompasses the ro- 
^ tor from the outside, the width of radial cuts between the 

straightening blades of the stator being several times smaller 
25 than their length, said rotor dispergator producing a mechano- 

acoustic effect with an intensity of 100-500 W/kg of product, at 

a temperature of 7 0-100''C and with the soybean content of from 5 

to -25% on conversion to dry matter. 

12. A mayonnaise comprising an emulsifier, a thickener and 
30 a protein-enriching agent in the form of a soybean paste, a 

vegetable oil, sugar, salt, mustard, an edible salt (6%) and wa- 
ter, characterized in that the mayonnaise comprises 
a soybean paste in an amount of 3-21% on conversion to dry mat- 
ter, treated with the help of a rotary dispergator comprising a 
35 stator having an inlet opening, cylinders with cuts, and a rotor 
which is made as a disk with an impeller comprised of straight 
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or curved blades and blades defined by the cuts in the cylinder, 
the rotor being driven by a shaft, the stator additionally hav- 
ing an outer concentric row of straightening blades, which en- 
compasses the rotor from the outside, the width of radial cuts 
5 between the straightening blades of the stator being several 
times smaller than their length, said rotary dispergator produc- 
ing a mechano-acoustic effect with an intensity of 100-500 W/kg 
of product, said mayonnaise further comprising a preservative 
with the following ratio of the components, in percent by 
10 weight: 

Vegetable oil 15-4 0 

Soybean paste (on conversion to dry matter) 3—21 
Sugar -'- • • ^ 

g Salt 0.9-1.0 

Q Mustard 2 . 5-3 . 7 

sis 

% Edible acid 2.4-2.7 

'^'4 Preservative 0.01—0.1 

m Water balance 

1^ 13. A mayonnaise according to claim 12, charac- 

terized in that it further comprises flavor and aromatic 
additives in an amount of 0.01-2.0 percent by weight, 
C3 14. A method of producing food products on the basis of a 

vegetable material, for instance, mayonnaise, emulsions, soya 
milk, pastes, comprising the steps of comminuting, intermixing, 
25 homogenization and heat treatment of the starting components, 

characterized in that all the steps are carried out 
in a container with a jacket provided with a rotary dispergator 
comprising a stator having an inlet opening, cylinders with 
cuts, and a rotor which is made as a disk with an impeller com- 
30 prised of straight or curved blades and blades defined by the 
cuts in the cylinder, the rotor being driven by a shaft, the 
stator having an outer concentric row of straightening blades, 
which encompasses the rotor from the outside, the width of ra- 
dial cuts between the straightening blades of the stator being 
35 several times smaller than their length, said rotary dispergator 
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producing a mechano-acoustic effect with an intensity of 100-500 
W/kg of product. 



hi 



22 

ABSTRACT 



Rotary Dispergator and Use Thereof for Producing 
Food Products from Vegetable Material 

A rotary dispergator is provided, which produces a mechano- 
acoustic effect with an intensity of 100—500 W/kg of product. 

The dispergator comprises (FIG. 2) a rotor (4) set on a 
shaft (5), a stator (2) having a coaxial row of teeth (7) and an 
outer concentric row of straightening blades (8), encompassing 
the rotor (4) from the outside, the width of radial cuts between 
the straightening blades (8) of the stator (2) being several 
times smaller than their length. The rotor (4) has an impeller 
comprised of straight or curved blades (10), as well as a coax- 
ial row of blades (11) . 

With the use of the rotary dispergator, various food prod- 
ucts based on a vegetable material are produced: a soybean 
paste, a mayonnaise. 
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Russian Federation 


POST OFHCE ADDRESS " — ■ — - 

Rn.c;c:n;gn V^^dp^f?! 1" /i nn ^ Novos 1 bi r , iilitfja Shi i UZOVava , C 


[,18, kv.65 


FULL NAME OF SECOND JOINT LVVENTOR (IF ANY) | INVENTOR'S SIGNATURE i/CC4^£^,^^UL 

kiKHAIL GRIGORIEVICH MAKARENKCkL...,,.^.^'..^ . y.^j,.. ^ 


^^^Druary 6,2002 


RESIDF.Nr.B (City and eilher Stare or Foreign Couniry) 

Russian Federation, Novosibirskaya oblast/^-^^ 


COUNTR 

Rus 


Y OF CITIZENSHIP 

sian Federation 


POST OFFICE ADDRESS R^ssian Federation, Novosibirskaya oblast, Novosibirsky 
raion, pos. Krasnoobsk, d.2, kv. 79 


FULL NAVffi OF THIRD JOINT INVENTOR (IF ANY) 

SERGEI PETROVICH KTT.nVA.qRFlV 


INVENTOR'S SIGNAT 


UR£ (7 £^ p ICs^ 


DATE 

February 6,2002 






RESIDENCE (City and either State or Foreign Couniry) .,"-'1^ 

Russian Federation , jn\rr>c;-i hj f^iJ^f^^ 


COUNTRY OF CITIZENSHIP 

Russian Federation 


POST OFFICE ADDRESS 

Russian Federation, Novosibirsk, Morskoi prospekt, d.64, kv. 23 
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UNITED STATES OF AMERICA 
COMBINED DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 


1 OFGS FILE NO. 


COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 35 U.S.C. U9 
















YES NO 
























I -CO rsQ 








YES NO 








YES NO 








YES NO 








YES NO 








YES NO 








YES NO 








YES NO 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willfiil false statements and the like so made are 
punishable by fine or irnprisonment, or both» under Section 1001 of Htle 18 of the United States Code and thai such williul false statements may 
Jeopardize the validity of the application or any patent issued thereon. 


' FULL NAME OF FOURTH JOINT INVENTOR* IF A^'Y 


I][^"VENTOR'S SlGNATURE/%/^2a8S«W 


DATE 

February 6,2002 


^^•^ESIDENCE (City and either Stare or Foreign Country) — ^ 


• COUNTltY OF CmZENSHIP 

Russian Federation 


'^"-'POST OFFICE ADDRESS 

"^iRussian Federation, Novosibirsk, ulitsa Truzhennikov, d. 5 . , kv, 64 


^SULL NAME OF FIFTH JOINT INVENTOR^ IF ANY t INVENTOR'S SIGNATURE ^/>Z^^ 


DATE 

^yFebruary 6,2002 


l-gESIDENCE (City and either State or Foreign Counxry) --"'^^ - ^ 1/ 

Jlrfussian Federation, Novosibirskaya oblast yCJjLf^ 


[^COUNTRY OF CITIZENSHIP 

1 Russian Federation 


:; !f:>sT OFFICE ADDRESS Russian Federation , BerdsT^ , Novosibirskaya oblast, 
^;litsa Energeticheskaya, d. 5, kv. 6 


:|ULL NAME OF SIXTH JOINT INVENTOR. IF ANY 

SSIATOLY NIKOLAEVICH PARFENOV 




DATS 

February 6,2002 


' residence (CiTy and either State or Foreign Country) COUNTRY OF CITIZENSHIP 

Russian Federation, Moscow {Russian Federation 


POST OFFICE ADDRESS 

Russian Federation, Moscow, ulitsa Bazhova, d.5, kv, 23 


FULL NAME OP SEVENTH JOINT INVENTOR, IF ANY 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE (City and either State or Foreign Country) 


COUNTRY OF QTIZEKSHIP 


POST OFFtCE ADDRESS 
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